This work aims to summarize the results of research carried out by Brazilian researchers on the plant communities of Antarctic ice free areas during the last twenty five years. Since 1988 field work has been carried out in Elephant Island, King George Island, Nelson Island and Deception Island. During this period six papers were published on the chemistry of lichens, seven papers on plant taxonomy, five papers on plant biology, two studies on UVB photoprotection, three studies about the relationships between plant communities and bird colonies and eleven papers on plant communities from ice free areas. At the present, Brazilian botanists are researching the plant communities of Antarctic ice free areas in order to understand their relationships to soil microbial communities, the biodiversity, the distribution of the plants populations and their relationship with birds colonies. In addition to these activities, a group of Brazilian researchers are undertaking studies related to Antarctic plant genetic diversity, plant chemistry and their biotechnological applications.
INTRODUCTION
The importance of the study of plant species found in the ice-free areas of Antarctic were related with the environmental monitoring, as a source for to evaluate the global changes. Climate changes is expected to have a major impact on the terrestrial biota of the Antarctic. Studies suggested that increasing temperatures and greater water availability could extend the active season, increase development rates and reduce the life cycle leading to altered the species distribution (Turner and Marshall 2011) .
One of the first expeditions to the South Pole was carried out by the French explorer Lozier Bouvet in 1739. His discovery was named as Bouvet Island, but he had no scientific interest on the region. The first systematic botanic studies were carried out by J. Torrey in 1823, when he describes the Usnea fasciata. J. Eights was the first scientist to collect lichens, mosses, sea algae and grasses, between 1829-1830 (Putzke and Pereira 2001) .
The Brazilian introduction in the Antarctica began in 1882, when the astronomer Luiz Antonio Cruls, on request of the French Academy of Science, held several observation about the Venus (Øvstedal and Lewis Smith 2004) . There are two species of macroscopic algae growing in and at the surroundings of bird colonies (Pereira 2004) .
The Antarctic flora has been studied continuously since its discovery, but only a few efforts have been made to really explore the species richness and relationship in different icefree areas. The South Shetland Archipelago has 540 km of islands distributed over a SW to NE line, located in the northern part of the Antarctic Peninsula (ca. 160 km at north). King George Island is the largest one and the main area used for research bases in Antarctica. Argentina, Brazil, Chile, China, Poland, Russia, South Korea and Uruguay have permanently keep open bases on this island. Other countries have seasonal summer stations on different parts of this island, which demonstrates that human impact are strong on King George Island relative to other areas in the Maritime and Continental Antarctic.
This work aims to present the results of research carried out by Brazilian researchers on the plant communities of Antarctic ice free areas at the last twenty years in the South Shetland islands. Figures 1A-B, Figure 2 ). Phytosociological approaches were used to study the plant succession cover in the four islands.
MATERIALS AND METHODS

Since
Species identification were carried out with help of specialized literature, such Øvstedal and Lewis Smith (2001 , 2004 ), Putzke and Pereira (2001) and Ochyra et al. (2008) . The mosses names was up to date using the plant names database available in W3Tropicos web server (www.tropicos.org). For Bryaceae species was use the recent nomenclature following (Spence 2005 (Spence , 2007 . The lichen names was revised using the index fungorum database (www.indexfungorum. org) and most recent literature for antarctic lichens (Øvstedal and Lewis Smith 2001 , 2004 . The exsiccates of the specimens collected in Antarctica were deposited principally in the HCB Herbarium, ULBRA Herbarium, Botanical Garden of Rio de Janeiro Herbarium (RB) and HBEI (UNIPAMPA).
RESULTS AND DISCUSSION
The Brazilian contribution to the study of plant communities in Antarctic ice free areas, began as the foundation of the Brazilian Antarctic Program that performed the first Scientific Antarctic Expedition in Austral-Summer 1982 /1983 . In the first and second expeditions only oceanology studies were carried out, including cartographic and marine biology survey. Research on the land ecosystems was made possible after the inauguration of the Brazilian Antarctic Station in 1984, named Comandante Ferraz. Research on terrestrial plants began in the Austral Summer 1985 and 1986, with the study of lichens chemistry published by Xavier-Filho (1986 , 1989 1990) and Xavier-Filho (1987, 1988) , describing beta-carotenoid, natural products and the antimicrobial activity of several lichen species.
Since 1988 the Brazilian Antarctic Program botanists initiated the study of plant communities in melting areas. Early works are published on the plant taxonomy, including first moss species list for King George Island (Putzke and Pereira 1990) , as summarize in Table I , as well as the new records for Usnea trachycarpa (Pereira 1990) , and other taxonomical studies Pereira 1996, 1998a ) (see plant checklist in the present paper). More recently the first book on Antarctic Mosses (Putzke and Pereira 2001) , was published a contribution on diatoms of Deception Island (Sramkova et al. 2007 ) and the first record of a myxomycete species in Antarctica Pereira et al. (1990a, b) and Sander et al. (2004) . The photoprotective effect of extracts of Deschampsia. antarctica, Colobanthus quitensis, and Polytrichum juniperinum Hedw., against UVB. They attributed their photoprotective properties to several molecules, such as flavonoids and carotenoids, that absorb UV, act as antioxidants, and stimulate DNArepair processes (Kappel Pereira et al. 2004 . Several plant community studies were carried out, such as Pereira (2004) (the first phytosociological survey for Antarctica), Pereira and Putzke (1994) , Pereira et al. (2007 Pereira et al. ( , 2008 ), Putzke and Pereira (1998b) , Victoria et al. (2004 Victoria et al. ( , 2006 Victoria et al. ( , 2009a and Victoria and Pereira (2007) . These studies will be useful for environmental impact evaluations in the ice-free areas by the Brazilian Antarctic Program in the future. Comparing the data on the vegetal communities of different areas, we can see that Stinker Point has the greater Bryum argenteum and Chorisodontium acyphyllum formations, which are reduced in the other areas (Pereira and Putzke 1994) . At Rip Point the mosses are dispersed over all the area, in small patches or cushions, rarely carpets, and the lakes rich in submerged communities (Putzke and Pereira 1998a, b) . The biggest lake in Elephant Island also has a submerged community that is, not observed on the Keller Peninsula ). The For description of the main plants communities see Pereira et al. 2008 and Victoria et al. 2009b . On Elephant and Nelson Islands human impact are minimal since the only buildings present are small refuges that are only sporadically occupied Putzke 1994, Puztke and Pereira 1998b) . On the first island, the Brazilian refugee Wiltgen was completely removed, contributing to the moss regeneration at Stinker Point.
On deception Island the touristic activity has been affecting the flora, but new rules are being followed and the impact is being reduced.
Keller Peninsula studies over the years have shown that human activity impacts the moss formations in a negative manner, but in some areas the plant communities increase faster .
The use of land plants for nest building was studied in Catharacta spp, in L. dominicanus and in Phalacrocorax atriceps. In the three cases studied land plant were the principal material in the nest, but lots of garbage are being used (Pereira et al. 1990a , b, Sander et al. 2004 Actually, the main concern of the Brazilian botanists in Antarctica is to describe and map the plant and microbial community in order to better understand the processes that drive in the Antarctic ice-free areas, and to relate these to human impacts or natural phenomena. Global changes are leading to the loss of ice cover in Antarctica, and with it, potentially dramatic changes in plant and microbial community composition. There is an urgent need to establish georeferenced baseline maps of plant and soil microbial distribution in order to evaluate future compositional changes through the years. Brazilian researchers have already began this important work, contributing to the management and monitoring studies in the Antarctic ice free areas (Pereira and Putzke 1994 , 2008 , Putzke and Pereira 1998b , Victoria et al. 2004 , 2006 , 2009a , b, Victoria and Pereira 2007 .
CONCLUSIONS
In twenty-five years of work by botanists from the Brazilian Antarctic Program investigating the plant communities in Antarctic ice free areas, six papers on the chemistry of lichens, six papers on plant taxonomy, five papers on plant biology, two works on UVB photoprotection and eleven papers on plant communities were published.
At the present, Brazilian botanists are studying the plant communities in Antarctic ice free areas in order to understand their relationship to soil microbial communities, their biodiversity, the distribution of the plants populations and their relationship with birds colonies. Baseline maps of plant communities and their distribution are being made in order to arguments studies of their development and environmental impacts in the future. In addition to these activities, a group of Brazilian researchers are undertaking studies related to Antarctic plant genetic diversity, plant chemistry and the biotechnological applications of these. It is believed that knowledge of the biotechnological potentials of Antarctic plants, in addition to research on plant/communities biology and evolving processes is essential to the valuation and therefore the preservation of these natural resources. 
